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(54) ORGANIC EL ELEMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To attain improvement in adhesion, heat resistance, and 
longevity, and prevent abnormal emission of light due to charging phenomenon of an electric 
charge after driving by forming a layer with a specific thickness containing quinolinolato 
metallic complex at a particular rate between a hole injection electrode and a hole injection 
transporting compound-contained layer. 

SOLUTION: A layer of 15nm or lower which includes 50weight% or more quinolinolato 
metallic complex is put between a transparent electrode, especially, tin and/or zinc dope 
indium oxide, and a layer composing hole injection transporting compound of 
tetraarylendiamine derivative which is formed on it. It is thus possible to improve adhesion, 
and by discharging an electron or a hole which is accumulated in an organic layer or the like 
from hole injection electrode side without negative voltage being applied by a special circuit to 
prevent abnormal emission of light. It is preferable that the thickness of the metallic complex 
of electron injection transporting compound is formed to be 15nm or lower so as not to block 
hole injection, and to be 5nm or lower, especially, for suppressing abnormal emission of light. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Between a hole impregnation electrode and the layer containing a hole impregnation 
transportability compound, it is a quinolinolato metal complex with a thickness of 15nm or less 
50wt(s)% Organic EL device which has the layer contained above. 
[Claim 2] It is said quinolinolato metal complex 50wt(s)% The layer contained above is the 
organic EL device of claim 1 which is 5nm or less of thickness. 

[Claim 3] Said hole impregnation electrode is the organic EL device of claims 1 or 2 which are 
transparent electrodes. 

[Claim 4] Said transparent electrode is the organic EL device of claim 3 which are tin and/or a 
zinc dope indium oxide electrode. 

[Claim 5] Said hole impregnation transportability compound is one organic EL device of claims 
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1-4 which are tetra-arylene diamine derivatives. 

[Claim 6] The layer containing said hole impregnation transportability compound is a layer 
which has hole impregnation nature and/or hole transportability, and is said quinolinolato metal 
complex of this layer 50wt(s)% Either organic EL device of the layer contained above and 
claims 1-5 which have a luminous layer in an opposite hand. 

[Claim 7] Said luminous layer is the organic EL device of claim 6 containing a quinolinolato 
metal complex. 

[Claim 8] The layer containing said hole impregnation transportability compound is a mixing 
layer which contains an electron injection transportability compound further, and is said 
quinolinolato metal complex of this layer 50wt(s)% One organic EL device of claims 1-5 which 
have the layer of the layer contained above, the electron injection which contains an electron 
injection transportability compound in an opposite hand, and/or electronic transportability. 
[Claim 9] Said electron injection transportability compound is the organic EL device of claim 8 
which is a quinolinolato metal complex. 

[Claim 10] Said quinolinolato metal complex is one organic EL device of claims 1-9 which are 
tris (8-quinolinolato) aluminum. 

[Claim 11] One organic EL device of claims 1-10 which have the layer which has hole 
impregnation nature and/or hole transportability between a luminous layer and a hole 
impregnation electrode at least, and the layer which has electronic neutrality and/or 
transportability between a luminous layer and an electronic notes telegram pole. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the component which impresses electric field to 
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the thin film which consists of an organic compound in detail about an organic 
electroluminescence (electroluminescence) component, and emits light. 
[0002] 

[Description of the Prior Art] An organic EL device is a component which emits light using 
bleedoff (fluorescence and phosphorescence) of the light at the time of having the 
configuration whose thin film containing a fluorescence organic compound was pinched with 
the electronic notes telegram pole and the hole impregnation electrode, making an exciton 
(exciton) generate by making an electron and a hole pour in and recombine with said thin film, 
and this exciton deactivating. 

[0003] The description of an organic EL device is that field luminescence of several 100 to 
several 10000 cd/m2 and very high brightness is possible on the electrical potential difference 
before and behind 10V, and luminescence from blue to red is possible by choosing the class of 
fluorescent material. 

[0004] By the way, the thing of a configuration of having used the tin dope indium oxide (ITO) 
transparent electrode for the hole impregnation electrode, and having used the tetra-arylene 
diamine derivative for the hole impregnation transportability compound of business, such as a 
hole impregnation transporting bed, as an organic EL device, is known (JP,63-295695,A etc.). 
[0005] however, an ITO transparent electrode top - direct, for example, N and N, N\ and N' - 
tetrakis (-m-biphenyl) -1 and 1' - the - biphenyl -4 and 4' - when the layer of a tetra-arylene 
diamine derivative like - diamine is formed, there is a problem that a luminescence life is not 
enough, by crystallization of a tetra-arylene diamine derivative, or exfoliation of a layer. 
[0006] being such - a problem - coping with it - a sake - ITO - a transparent electrode - 
tetra— arylene - diamine - a derivative - containing - a layer - between - a hole - 
impregnation - transportability - a compound -- it is also - four - four -- ' - four - " - tris (-N-(- 
3-methylphenyl)-N-phenylamino) -- a triphenylamine (MTDATA) - containing - a layer ~ 
preparing - a hole - impregnation - effectiveness - obtaining - while - both - a layer -- 
adhesion - improving - things - carrying out - having -- **** (JP,4-308688,A etc.) . 
[0007] However, glass transition temperature is about 80 degrees C, and 4, 4', and a 4"-tris (- 
N-(-3-methylphenyl)-N-phenylamino) triphenylamine have inadequate thermal resistance. 
Since an organic EL device is what is not practically used for the bottom of high field strength, 
and does not escape generation of heat, the problem that it is serious, and originate in this and 
a luminescence life is not enough produces 4, 4', and the heat-resistant badness of a 4"-tris (- 
N-(-3-methylphenyl)-N-phenylamino) triphenylamine. 

[0008] Moreover, an organic EL device shows the structure top diode characteristics. For this 
reason, after stopping impressing driver voltage, an electron and a hole may remain in the 
organic layer middle class also considering a hole impregnation electrode side etc. as touch- 
down potential. For example, in the display which carries out matrix actuation, when the 
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condition that the charge up was carried out in this way arises, during display actuation, in 
spite of not being the pixel to drive, light may be emitted, and it may appear as an abnormality 
luminous phenomenon. 

[0009] In order to prevent such an abnormality luminous phenomenon, the attempt which 
impresses a negative electrical potential difference to the hole impregnation electrode side of 
an organic EL device after stopping impressing driver voltage, and draws out the charged 
electron and a hole is also made. 

[0010] However, it is complicated to do such an activity, whenever it carries out an actuation 
halt of the organic EL device, the circuit for impressing a negative electrical potential difference 
will be needed, and the circuitry as the whole actuation circuit and control will become very 
complicated. 
[0011] 

[Problem(s) to be Solved by the Invention] The object of this invention is offering the organic 
EL device which can improve adhesion, and can improve thermal resistance and can attain 
reinforcement in the organic EL device using a hole impregnation electrode especially tin 
and/or a zinc dope indium oxide transparent electrode, and the layer that has a hole 
impregnation transportability compound, especially a tetra-arylene diamine derivative. 
[0012] Moreover, it is preventing the charge phenomenon of the charge after actuation 
(electron), and offering the organic EL device which can prevent abnormality luminescence. 
[0013] 

[Means for Solving the Problem] The following object is attained by following this invention. 

(1) Between a hole impregnation electrode and the layer containing a hole impregnation 
transportability compound, it is a quinolinolato metal complex with a thickness of 15nm or less 
50wt(s)% Organic EL device which has the layer contained above. 

(2) It is said quinolinolato metal complex 50wt(s)% The layer contained above is the organic 
EL device of the above (1) which is 5nm or less of thickness. 

(3) Said hole impregnation electrode is the above (1) or the organic EL device of (2) which is a 
transparent electrode. 

(4) Said transparent electrode is the organic EL device of the above (3) which is tin and/or a 
zinc dope indium oxide electrode. 

(5) Said hole impregnation transportability compound is one organic EL device of above- 
mentioned (1) - (4) which is a tetra-arylene diamine derivative. 

(6) The layer containing said hole impregnation transportability compound is a layer which has 
hole impregnation nature and/or hole transportability, and is said quinolinolato metal complex 
of this layer 50wt(s)% One organic EL device of above-mentioned (1) - (5) which has a 
luminous layer in the layer contained above and an opposite hand. 

(7) Said luminous layer is the organic EL device of the above (6) containing a quinolinolato 
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metal complex. 

(8) the mixing layer in which the layer containing said hole impregnation transportability 
compound contains an electron injection transportability compound further - it is - said 
quinolinolato metal complex of this layer - more than 50wt% - one organic EL device of 
above-mentioned (1) - (5) which has the layer of the layer to contain, the electron injection 
which contains an electron injection transportability compound in an opposite hand, and/or 
electronic transportability. 

(9) Said electron injection transportability compound is the organic EL device of the above (8) 
which is a quinolinolato metal complex. 

(10) Said quinolinolato metal complex is one organic EL device of above-mentioned (1) - (9) 
which is tris (8-quinolinolato) aluminum. 

(11) One organic EL device of above-mentioned (1) - (10) which has the layer which has hole 
impregnation nature and/or hole transportability between a luminous layer and a hole 
impregnation electrode at least, and the layer which has electronic neutrality and/or 
transportability between a luminous layer and an electronic notes telegram pole. 

[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
to a detail. When preparing the layer which contains a desirable hole impregnation 
transportability compound like a tetra-arylene diamine derivative in this invention on a 
desirable hole impregnation electrode like tin and/or a zinc dope indium oxide (ITO, IZO) 
transparent electrode, it is a quinolinolato metal complex with a thickness of 15nm or less 
among these 50wt(s)% The layer contained above is made to intervene. For this reason, the 
adhesion of the layer and hole impregnation electrode containing a hole impregnation 
transportability compound improves, and since thermal resistance improves, a luminescence 
life becomes long. Moreover, the electron and hole which were accumulated in the organic 
layer etc. can be emitted from a hole impregnation electrode side, and abnormality 
luminescence can be prevented. Since a quinolinolato metal complex is an electron injection 
transportability compound when the thickness of this layer surpasses 15nm, thickness of the 
layer containing a quinolinolato metal complex is made below into 15nm (150A) because 
impregnation of a hole will be checked and the luminescence function of an organic EL device 
will be checked. Moreover, it is the content of a quinolinolato metal complex 50wt(s)% It is 
50wt% which is considered as the above. It is because thermal resistance is not enough 
obtained in the following. 

[0015] Thus, this invention is a quinolinolato metal complex 50wt(s)% The quinolinolato metal 
complex excellent in thermal resistance can be used for an adhesion improvement by making 
it a current flow according to the tunnel effect, and carrying out the inside of the layer 
containing a quinolinolato metal complex like this by making it contain above and setting 
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thickness of a layer to 15nm or less. 

[0016] Moreover, it is a quinolinolato metal complex 50wt(s)% Abnormality luminescence can 
be prevented by preparing the layer contained above on a hole impregnation electrode. This is 
considered to be because for the electron and hole which were accumulated into the organic 
layer to be discharged from a hole impregnation electrode side. That is, the electron and hole 
which were charged without impressing a negative electrical potential difference by the special 
circuit by preparing the layer which has a hole impregnation transportability compound, and the 
layer which contains an electron injection transportability compound between hole 
impregnation electrodes can be discharged promptly. 

[0017] Since it is such, as for the thickness of the layer containing a quinolinolato metal 
complex, it is preferably desirable that it is 1-1 2nm 15nm or less, moreover, the content of a 
quinolinolato metal complex - 50wt(s)% the above -- usually - 50 - 100wt% it is . For the 
thickness of the layer at the time of making only a quinolinolato metal complex contain in this, 
when it is desirable that they are 10nm or less and further 3-7nm and it uses together with 
other compounds, especially the content of a quinolinolato metal complex is 50 - 90wt%. When 
it is extent, it is desirable that it is 5-1 2nm. 

[0018] Moreover, when using especially the layer containing a quinolinolato metal complex for 
control of an abnormality luminous phenomenon, as for the thickness, it is more preferably 
desirable to be referred to as 2-4nm 5nm or less. It is enough if it has thickness about 5nm or 
less for bleedoff of the charged electron and a hole, moreover, hole impregnation / transport 
function can be made still better by boiling thickness to this extent and stopping it. the content 
of the quinolinolato metal complex in this case -- desirable - 70 - 100wt% - more - desirable - 
- 70 - 80wt% it is . 

[0019] As a quinolinolato metal complex used for this invention, the quinolinolato metal 
complex which makes an eight quinolinol thru/or its derivative a ligand, especially an aluminum 
complex are desirable. The derivatives of the eight quinolinol at this time are what the halogen 
atom, the alkyl group, etc. permuted by the eight quinolinol, the thing which the benzene ring 
condensed. As such a quinolinolato metal complex, what is indicated by JP,63-264692,A, 
JP,3-255190,A, JP,5-70733,A, JP,5-258859,A, JP,6-215874,A, etc. can be mentioned. 
[0020] First specifically Tris (8-quinolinolato) aluminum, bis(8-quinolinolato) magnesium, Bis 
({Benzof}-8-quinolinolato) zinc, bis(2-methyl-8-quinolinolato) aluminum oxide, A tris (8- 
quinolinolato) indium, tris (5-methyl-8-quinolinolato) aluminum, 8-quinolinolato lithium, a tris (5- 
chloro-8-quinolinolato) gallium, Bis(5-chloro-8-quinolinolato) calcium, 5, 7-dichloro-8- 
quinolinolato aluminum, There are tris (5, 7-dibromo-8-hydroxy quinolinolato) aluminum, Pori 
[zinc (ll)-bis(8-hydroxy-5-kino RINIRU) methane], etc. 

[0021] You may be the aluminum complex which has other ligands besides an eight quinolinol 
thru/or its derivative. Moreover, as such a thing Bis(2-methyl-8-quinolinolato) (phenolate) 
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aluminum (III), Bis(2-methyl-8-quinolinolato) (alt.-crezolate) aluminum (III), Bis(2-methyl-8- 
quinolinolate)(metha-crezolate)aluminum (III), bis(2-methyl-8-quinolinolate)(para-crezolate) 
aluminum(lll) Bis(2-methyl-8-quinolinolato) (ortho-phenylphenolate) aluminum (III), Bis(2- 
methyl-8-quinolinolato) (meta-phenylphenolate) aluminum (III), Bis(2-methyl-8-quinolinolato) 
(para-phenylphenolate) aluminum (III), Bis(2-methyl-8-quinolinolato) (2,3-dimethylphenolate) 
aluminum (III), Bis(2-methyl-8-quinolinolato) (2, 6-dimethyl phenolate) aluminum (III), Bis(2- 
methyl-8-quinolinolato) (3, 4-dimethyl phenolate) aluminum (III), Bis(2-methyl-8-quinolinolato) 
(3, 5-dimethyl phenolate) aluminum (III), Bis(2-methyl-8-quinolinolato) (3, 5-G tert-butyl 
phenolate) aluminum (III), Bis(2-methyl-8-quinolinolato) (2, 6-diphenyl phenolate) aluminum 
(III), Bis(2-methyl-8-quinolinolato) (2, 4, 6-triphenyl phenolate) aluminum (III), Bis(2-methyl-8- 
quinolinolato) (2, 3, 6-trimethyl phenolate) aluminum (III), Bis(2-methyl-8-quinolinolato) (2, 3, 5, 
6-tetramethyl phenolate) aluminum (III), Bis(2-methyl-8-quinolinolato) (1-NAFUTORATO) 
aluminum (III), Bis(2-methyl-8-quinolinolato) (2-NAFUTORATO) aluminum (III), Bis(2, 4- 
dimethyl-8-quinolinolato) (ortho-phenylphenolate) aluminum (III), Bis(2, 4-dimethyl-8- 
quinolinolato) (para-phenylphenolate) aluminum (III), Bis(2, 4-dimethyl-8-quinolinolato) (meta- 
phenylphenolate) aluminum (III), Bis(2, 4-dimethyl-8-quinolinolato) (3, 5-dimethyl phenolate) 
aluminum (III), Bis(2, 4-dimethyl-8-quinolinoIato) (3, 5-G tert-butyl phenolate) aluminum (III), 
Bis(2-methyl-4-ethyl-8-quinolinolato) (Para-crezolate) aluminum (III), Bis(2-methyl-4-methoxy- 
8-quinolinolato) (para-phenylphenolate) aluminum (III), bis(2-methyl-5-cyano-8-quinolinolato) 
(alt.-crezolate) aluminum (III) and bis(2-methyl-6-trifluoromethyl-8-quinolinolato) (2- 
NAFUTORATO) aluminum (III) etc. - it is. 

[0022] In addition, bis(2-methyl-8-quinolinolato) aluminum (lll)-mu-oxo-bis(2-methyl-8- 
quinolinolato) aluminum (III), Bis(2, 4-dimethyl-8-quinolinolato) aluminum (lll)-mu-oxo-bis(2, 4- 
dimethyl-8-quinolinolato) aluminum (III), Bis(4-ethyl-2-methyl-8-quinolinolato) aluminum (III)- 
mu-oxo-bis(4-ethyl-2-methyl-8-quinolinolato) aluminum (III), Bis(2-methyl-4-methoxy 
quinolinolato) aluminum (lll)-mu-oxo-bis(2-methyl-4-methoxy quinolinolato) aluminum (III), Bis 
(5-cyano-2-methyl-8-quinolinolato) aluminum (HI)-mu-oxo-bis(5-cyano-2-methyl-8- 
quinolinolato) aluminum (III), bis(2-methyl-5-trifluoromethyl-8-quinolinolato) aluminum (lll)-mu- 
oxo-bis(2-methyl-5-trifluoromethyl-8-quinolinolato) aluminum (III) etc. - you may be . 
[0023] Also in these, it is desirable to use tris (8-quinolinolato) aluminum especially in this 
invention. 

[0024] One sort of quinolinolato metal complexes may be used, or may use two or more sorts 
together. 

[0025] Although the layer containing a quinolinolato metal complex may be made to contain 
only a quinolinolato metal complex as stated above, other compounds may be used together 
and a hole impregnation transportability compound is one of those have desirable concomitant 
use from a viewpoint of acceleration of hole impregnation etc. As a hole impregnation 



file://C:\Documents and Settings\arobinson\Local Settings\Temp\notes335BF6\5. JP10-23... 



10/9/2007 



JP-A-H10-233288 



Page 9 of 44 



transportability compound, there is especially no limit and it can use any below-mentioned 
thing. 

[0026] As a hole impregnation electrode used for this invention Since one [ at least ] electrode 
does not need to have transparence, and needs to be translucent and the ingredient of an 
electronic notes telegram pole has a limit like the after-mentioned in order to carry out field 
luminescence of the organic EL device It is desirable to determine the ingredient and thickness 
of a hole impregnation electrode that the permeability of luminescence light will become 80% 
or more preferably, and, as for a hole impregnation electrode, it is desirable that it is such a 
transparent electrode. It is desirable to specifically use for a hole impregnation electrode the 
polypyrrole which doped tin dope indium oxide (ITO), zinc dope indium oxide (IZO), Sn02, and 
a dopant. Moreover, as for the thickness of a hole impregnation electrode, it is desirable to be 
referred to as about 10-500nm. Moreover, in order to raise the dependability of a component, it 
is required for driver voltage to be low. 

[0027] As a desirable thing, ITO, IZO, etc. may be mentioned and you may be such mixture. 
The oxide presentation in ITOIZO may be somewhat ****(ed) from stoichiometric composition, 
and the presentation shown by InO 1-2 and SnO 0.8-1.2 in ITO and the presentation shown by 
ln01-2 and Zn 0.8-1.2 in IZO can be taken. Moreover, as for the rate of a zinc oxide [ in / 
comparatively / IZO ] of the tin oxide in ITO, it is desirable that it is [ 12-32 mol ] %. 
[0028] Or at ITO, it is usually In 203 again. Sn02 Although contained with stoichiometric 
composition, some amounts of oxygen may be deflected after this. In 203 It receives and is 
Sn02. 1 - 20wt% of a mixing ratio is desirable, and is desirable. [ further 5 - 12wt% of ] In 203 
It receives and is Zn02. 12 - 32wt% of a mixing ratio is desirable. 

[0029] As a hole impregnation transportability compound which the layer prepared on the hole 
impregnation electrode which prepared the layer which contains a quinolinolato metal complex 
in this invention is made to contain, the tetra-arylene diamine derivative (TPD derivative) 
expressed with the following formula (1) is desirable. 
[0030] 
[Formula 1] 
S 



[0031] Ary expresses an arylene radical among a formula (1), n is the integer of 1-4, and they 
are A1 - A4. It may be respectively the same, or you may differ, and an aryl group is 
expressed. An arylene radical, and A1 - A4 which are expressed with Ary The aryl group 
expressed may have an alkyl group, the alkoxy group, the aryl group, the aryloxy group, and a 
substituent like a halogen atom further. As Ary, they are a phenylene group, and A1 - A4. If it 
carries out, it is [0032] with a desirable phenyl group. As an example of a tetra-arylene diamine 
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derivative, the compound of a publication is mentioned to JP,63-295695,A, JP.2-191694.A, 
JP.3-792.A, JP,5-234681,A, JP.5-239455.A, JP.5-299174.A, JP,7-126225,A, JP,7-126226,A, 
JP.8-100172.A, EP 0650955A1 (response Japanese Patent Application No. No. 43564 [ seven 
to ]), etc. 

[0033] The compound expressed with following type (2) - (5) as a tetra-arylene diamine 
derivative especially is desirable. 
[0034] 
[Formula 2] 




[0035] It sets at a ceremony (2) and is R7, R8, and R9. And R10 expresses an alkyl group, an 
alkoxy group, an aryl group, an aryloxy group, the amino group, or a halogen atom, 
respectively, and these may be the same or may differ. r7, r8, r9, and r10 are the integers of 0- 
4, respectively. R11, R12, R13, and R14 express an alkyl group, an alkoxy group, an aryl 
group, an aryloxy group, the amino group, or a halogen atom, respectively, and these may be 
the same or may differ. r1 1 , r12, r13, and r14 are the integers of 0-5, respectively. R5 And R6 
An alkyl group, an alkoxy group, the amino group, or a halogen atom is expressed, 
respectively, and these may be the same or may differ. r5 and r6 are the integers of 0-4, 
respectively. 
[0036] 
[Formula 3] 



file://C ADocuments and Settings\arobinson\Local Settings\Temp\notes3 3 5BF6\5 . JP 1 0-23 ... 1 0/9/2007 



JP-A-H10-233288 



Page 11 of 44 




[0037] It sets at a ceremony (3) and is R7, R8, and R9. And R10 expresses an alkyl group, an 
alkoxy group, an aryl group, an aryloxy group, the amino group, or a halogen atom, 
respectively, and these may be the same or may differ. r7, r8, r9, and r10 are the integers of 0- 
4, respectively. R11, R12, R13, and R14 express an alkyl group, an alkoxy group, an aryl 
group, an aryloxy group, the amino group, or a halogen atom, respectively, and these may be 
the same or may differ. r1 1, r12, r13, and r14 are the integers of 0-5, respectively. R5 And R6 
An alkyl group, an alkoxy group, the amino group, or a halogen atom is expressed, 
respectively, and these may be the same or may differ. r5 and r6 are the integers of 0-4, 
respectively. 
[0038] 
[Formula 4] 




[0039] It sets at a ceremony (4) and is R7, R8, and R9. And R10 expresses an alkyl group, an 
alkoxy group, an aryl group, an aryloxy group, the amino group, or a halogen atom, 
respectively, and these may be the same or may differ. r7, r8, r9, and r10 are the integers of 0- 
4, respectively. R11, R12, R13, and R14 express an alkyl group, an alkoxy group, an aryl 
group, an aryloxy group, the amino group, or a halogen atom, respectively, and these may be 
the same or may differ. r1 1, r12, M3, and r14 are the integers of 0-5, respectively. R5 And R6 
An alkyl group, an alkoxy group, the amino group, or a halogen atom is expressed, 
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respectively, and these may be the same or may differ. r5 and r6 are the integers of 0-4, 

respectively. 

[0040] 

[Formula 5] 




[0041] It sets at a ceremony (5) and is Ar4. And Ar5 A diaryl amino aryl group is expressed, 
respectively, and these may be the same or may differ. R15 and R16 express an alkyl group, 
an alkoxy group, an aryl group, an aryloxy group, the amino group, or a halogen atom, 
respectively, and these may be the same or may differ. r15 and r16 are the integers of 0-4, 
respectively. R17 and R18 express an alkyl group, an alkoxy group, an aryloxy group, the 
amino group, or a halogen atom, respectively, and these may be the same or may differ. r17 
and r18 are the integers of 0-5, respectively. R5 And R6 An alkyl group, an alkoxy group, the 
amino group, or a halogen atom is expressed, respectively, and these may be the same or 
may differ. r5 and r6 are the integers of 0-4, respectively. 

[0042] Formula (2) About - (4), when it explains further, in each of formula (2) - (4), R11-R14 
express an aryl group, an alkyl group, an alkoxy group, an aryloxy group, the amino group, or 
a halogen atom, respectively, and these may be the same or may differ. 
[0043] As an aryl group expressed with R11-R14, you may be the thing of a monocycle or 
many rings, and the condensed ring and a ring set are also included. The number of total 
carbon may have the desirable thing of 6-20, and you may have the substituent. As a 
substituent in this case, an alkyl group, an alkoxy group, an aryl group, an aryloxy group, the 
amino group, a halogen atom, etc. are mentioned. 

[0044] As an example of an aryl group expressed with R1 1-R14 A phenyl group, a tolyl group 
(o-, m-, p-), a pyrenyl radical, a peri RENIRU radical, A koro NENIRU radical, a naphthyl 
group, an anthryl radical, a biphenylyl radical, a phenyl anthryl radical, A tolyl anthryl radical 
etc. is mentioned, especially a phenyl group is desirable, and, as for the joint location of an aryl 
group, especially a phenyl group, it is desirable that it is the 3rd place (it is the meta position to 
the joint location of N) or the 4th place (it is the para position to the joint location of N). 
[0045] As an alkyl group expressed with R1 1-R14, also by the shape of a straight chain, you 
may have branching, and the thing of carbon numbers 1-10 may be desirable, and may have 
the substituent. The thing same as a substituent in this case as an aryl group is mentioned. 
[0046] As an alkyl group expressed with R11-R14, a methyl group, an ethyl group, a propyl 
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group (n- ( i-), butyl (n-, i-, s-, t-), etc. are mentioned. 

[0047] As an alkoxy group expressed with R1 1-R14, the thing of the carbon numbers 1-6 of an 
alkyl part is desirable, and a methoxy group, an ethoxy radical, a t-butoxy radical, etc. are 
specifically mentioned. The alkoxy group may be permuted further. 
[0048] As an aryloxy group expressed with R1 1-R14, a phenoxy group, 4-methylphenoxy 
radical, 4-(t-butyl) phenoxy group, etc. are mentioned. 

[0049] As an amino group expressed with R1 1-R14 Although it has a substituent also in no 
permuting, what has a substituent is desirable. Specifically A dimethylamino radical, a 
diethylamino radical, a diphenylamino radical, A ditolylamino radical, the JIBIFENIRIRU amino 
group, an N-phenyl-N-tolylamino radical, The N-phenyl-N-naphthyl amino group, the N-phenyl- 
N-biphenylyl amino group, the N-phenyl-N-anthryl amino group, the N-phenyl-N-pyrenyl amino 
group, a dinaphthylamino radical, a JIAN tolylamino radical, the JIPIRE nil amino group, etc. 
are mentioned. 

[0050] A chlorine atom, a bromine atom, etc. are mentioned as a halogen atom expressed with 
R11-R14. 

[0051] r1 1-r14 are the integers of 0-5, respectively, and, as for r1 1-r14, it is desirable also in 
any of formula (2) - (4) that it is 0. 

[0052] in addition, the time of r1 1-r14 being two or more each integers - every - R1 1 - R14 
comrades may be the same, or may differ. 

[0053] Formula (2) It sets to - (4) and is R5 and R6. What R1 1-R14 mentioned by the way as 
the alkyl group and alkoxy group which are expressed, the amino group, and a halogen atom, 
and the same thing are mentioned. 

[0054] As for both r5 and r6, it is desirable that it is 0, and the biphenylene radical which 
connects two arylamino radicals has a desirable non-permuted thing. 
[0055] Formula (2) In - (4), R7 -R10 express an alkyl group, an alkoxy group, an aryl group, an 
aryloxy group, the amino group, or a halogen atom, respectively, and these may be the same 
or may differ. What R1 1-R14 mentioned by the way as these examples, and the same thing 
can be mentioned. 

[0056] r7-r10 are the integers of 0-4, respectively, and, as for r7-r10, it is desirable that it is 0. 
[0057] When a formula (5) is explained further, it sets at a ceremony (5) and is Ar4. And Ar5 
expresses a diaryl amino aryl group, respectively, as for these, may be the same respectively, 
or may differ. As a diaryl amino aryl group, a diaryl aminophenyl radical is desirable and a 
diphenyl aminophenyl radical, a bis(biphenyl) aminophenyl radical, a biphenyl phenylamino 
phenyl group, a ditolylamino phenyl group, a phenyl tolylamino phenyl group, a naphthylphenyl 
aminophenyl radical, a dinaphthyl aminophenyl radical, a phenyl pyrenyl aminophenyl radical, 
etc. are specifically mentioned. 

[0058] R15 and R16 in a formula (5) express an alkyl group, an alkoxy group, an aryl group, an 
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aryloxy group, the amino group, or a halogen atom, respectively, as for R15 and R16, may be 
the same respectively, or may differ. What R1 1-R14 of formula (2) - (4) mentioned by the way 
as these examples, and the same thing can be mentioned. 

[0059] Although M5 and r16 are the integers of 0-4, as for r15 and r16, it is desirable that it is 
0. 

[0060] R17 and R18 in a formula (5) express an alkyl group, an alkoxy group, an aryloxy 
group, the amino group, or a halogen atom, respectively, as for R17 and R18, may be the 
same respectively, or may differ. What R1 1-R14 mentioned by the way as these examples, 
and the same thing can be mentioned. 

[0061] Although r17 and r18 are the integers of 0-5, as for r17 and r18, it is desirable that it is 



[0062] In addition, in a formula (5), when r15 and r16 are two or more integers, R15 comrades 
and R16 comrades may be respectively the same, or you may differ, and when r17 and r18 are 
two or more integers, R17 comrades, R18 comrades, and R19 comrades may be respectively 
the same, or may differ from each other. 

[0063] In a formula (5), R5, R6, and r5 and r6 are synonymous with the thing of formula (2) - 
(4), and it is desirable that it is r5=r6=0. 

[0064] Although the example of a tetra-arylene diamine derivative is shown below, this 
invention is not the thing which is limited to this and which is carried out. in addition, an 
example - general formula (2a) - (5a) - being shown - R1 in these formulas etc. - 
combination shows. It sets to this display and is Ar1 -Ar6. When it removes, H shows 
altogether at the time of H and a substituent exists, only a substituent shall be shown and it 
means that other things are H. 
[0065] 
[Formula 6] 
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[0066] 
[Formula 7] 




[0067] 
[Formula 8] 
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[0068] 
[Formula 9] 
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[0069] 

[Formula 10] 
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[0070] 
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[Formula 11] 




[0071] 
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[Formula 12] 




[0072] 

[Formula 13] 
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[0073] 

[Formula 14] 
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[0074] 

[Formula 15] 
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[0075] 

[Formula 16] 



file://C:\Documents and Settings\arobinson\Local Settings\Temp\notes335BF6\5. JP10-23... 10/9/2007 



JP-A-H1 0-233288 



0 



Page 24 of 44 



file://C:\Documents and Settings\arobinson\Local Settings\Temp\notes335BF6\5. JP10-23... 



10/9/2007 



JP-A-H1 0-233288 



Page 25 of 44 



[0076] 

[Formula 17] 




[0077] 

[Formula 18] 
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[0078] 

[Formula 19] 
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[0079] 

[Formula 20] 
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[0081] 

[Formula 22] 
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[0082] 

[Formula 23] 




[0083] 

[Formula 24] 
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[0084] 

[Formula 25] 
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[0085] 

[Formula 26] 
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[0086] Moreover, the following compounds are also mentioned as a desirable thing. 
[0087] 
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[Formula 27] 




[0088] 
[Formula 28] 




[0089] These compounds are compoundable by the approach of a publication to 
EP06509551A (response Japanese Patent Application No. No. 43564 [ seven to ]) etc. 
[0090] These compounds have about 1000 to 2000 molecular weight, the melting point is 
about 200-400 degrees C, and glass transition temperature is about 130-200 degrees C. For 
this reason, with the usual vacuum deposition etc., it is transparent, an amorphous condition 
beyond with a stable room temperature is formed, it is obtained as smooth and good film, and, 
moreover, it is maintained over a long period of time. Moreover, it can thin-film-ize by itself, 
without using binder resin. 
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[0091] These tetra-arylene diamine derivatives may use two or more sorts together, using only 
one sort. 

[0092] As for the layer containing the tetra-arylene diamine derivative prepared through the 
layer of a quinolinolato metal complex on a hole impregnation electrode, in this invention, it is 
desirable that it is the luminous layer made into hole impregnation and/or the layer of 
transportability, or the mixing layer with an electron injection transportability compound. 
[0093] When the layer containing a tetra-arylene diamine derivative is a layer (namely, a hole 
impregnation layer, a hole transporting bed, a hole impregnation transporting bed) of hole 
impregnation and/or transportability, it is desirable to prepare a luminous layer on this layer, 
and it should just consider as the configuration which prepared the layer (namely, an electron 
transport layer, an electronic injection layer, an electron injection transporting bed) of electron 
injection and/or transportability on this further. Moreover, by using the fluorescent material of 
electron injection nature for a luminous layer, it is good also as a luminous layer which served 
as the layer of electron injection and/or transportability, and such a configuration is desirable in 
this invention. It is desirable to use an aluminum complex, especially tris (8-quinolinolato) 
aluminum also in a quinolinolato metal complex as a fluorescent material used for the luminous 
layer which served as the layer of such electron injection and/or transportability. 
[0094] Moreover, when making the layer containing a tetra-arylene diamine derivative into a 
mixing layer type luminous layer, it is desirable to use an aluminum complex, especially tris (8- 
quinolinolato) aluminum as an electron injection transportability compound also in a 
quinolinolato metal complex. As for the mixing ratio in this case, generally, it is desirable to 
make it 10 / 90 - 90/10, further 20 / 80 - 80/20, and the weight ratio of a hole impregnation 
transportability compound / electron injection transportability compound become about 30 / 70 
to 70/30 especially. And it is desirable to prepare the layer of electron injection and/or 
transportability on this mixing layer, and it is desirable to use an aluminum complex, especially 
tris (8-quinolinolato) aluminum for such a layer as an electron injection transportability 
compound also in a quinolinolato metal complex. 

[0095] although an electronic notes telegram pole is usually prepared on the layer containing 
an electron injection transportability compound in the above-mentioned configuration -- an 
ingredient with a work function small in an electronic notes telegram pole - a work function 
consists of metals, alloys, or intermetallic compounds 4eV or less preferably. If a work function 
exceeds 4eV, electronic injection efficiency will fall, as a result luminous efficiency will also fall. 
A work function is mentioned, for example for rare earth metals, such as alkaline earth metal, 
such as alkali metal, such as Li, Na, and K, and Mg, calcium, Sr, Ba, and La, Ce, aluminum, In, 
Ag, Sn, Zn, Zr, etc., for example as a configuration metal of an electronic notes telegram 
electrode film 4eV or less. A work function is mentioned, for example for Ag-Mg (Ag:1 - 
20at%), aluminum-Li (Li:0.5 - 12at%), In-Mg (Mg:50 - 80at%), aluminum-calcium (calcium:5 - 
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20at%), etc. as a configuration alloy of the film 4eV or less. The mixing ratio at the time of 
these being independent, or existing as two or more sorts of combination, and combining two 
or more sorts of these is arbitrary. 

[0096] Moreover, as for an electronic notes telegram pole, it is desirable that crystal grain is 
fine, and it is desirable especially that it is in an amorphous condition. What is necessary is just 
to set preferably 1nm or more of thickness of an electronic notes telegram pole to 3nm or more 
that what is necessary is just to consider as the thickness more than [ which can perform 
electron injection enough ] fixed. Moreover, although there is especially no limit in the upper 
limit, thickness should just usually set especially more preferably 10-1000nm 3-1000nm to 
about 10-500nm. 

[0097] An auxiliary-electrode layer may be prepared in electronic notes telegram best quality, 
i.e., an organic layer, and an opposite hand. Since this is compensated when the membrane 
resistance of an electronic notes telegram pole is high, or when it considers as the thickness of 
extent which has an electron injection function at worst, there are few voltage drops and this 
auxiliary electrode can prevent brightness nonuniformity, when it uses as a wiring electrode of 
a passive matrix, and when it applies to the active-matrix type display using TFT etc., it can 
accelerate it further. 

[0098] When operating an auxiliary electrode as a wiring electrode, as desirable specific 
resistance, they are 50micro ohm-cm especially below 30micro ohm-cm, and below 10 
moremicro ohm-cm more preferably below 500micro ohm-cm. Although not restricted 
especially as the lower limit, 3-4micro ohm-cm extent which is the specific resistance of 
aluminum is mentioned. As an auxiliary electrode which has such specific resistance, the alloy 
of aluminum or aluminum, and transition metals is mentioned preferably. 
[0099] In order that the thickness of an auxiliary electrode may secure electronic injection 
efficiency and may prevent penetration of moisture, oxygen, or an organic solvent, 50nm or 
more and its 100 morenm or more are [ that what is necessary is just to consider as the 
thickness more than fixed ] preferably desirable. 

[0100] Although there is especially no limit in a substrate ingredient, in order to take out 
luminescence light from a substrate side, the transparence thru/or translucent ingredient of 
glass, a quartz, resin, etc., etc. is used. Moreover, to a substrate, the luminescent color may be 
controlled using the fluorescence conversion filter film containing the light filter film or a 
fluorescent material, or the dielectric reflective film. 

[0101] What is necessary is to adjust the property of a light filter according to the light in which 
organic electroluminescence emits light, and just to optimize ejection effectiveness and color 
purity, although what is necessary is just to use for the light filter film the light filter used with 
the liquid crystal display etc. 

[0102] Moreover, if the light filter which can cut the outdoor daylight of short wavelength in 
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which an EL element ingredient and a fluorescence conversion layer carry out optical 
absorption is used, the contrast of the lightfastness and a display of a component will also 
improve. 

[0103] Moreover, it is good as for instead of a light filter using an optical thin film like a 
dielectric multilayer. 

[0104] Although the fluorescence conversion filter film is absorbing the light of EL 
luminescence and making light emit from the fluorescent substance in the fluorescence 
conversion film and performs color conversion of the luminescent color, it is formed from three, 
a binder, a fluorescence ingredient, and an optical absorption ingredient, as a presentation. 
[0105] As for a fluorescence ingredient, it is [ that what is necessary is just to use what has a 
high fluorescence quantum yield ] fundamentally desirable for absorption to be strong in EL 
luminescence wavelength region. What is necessary is actually, for laser coloring matter etc. to 
be suitable and just to use a rhodamine compound, a perylene system compound and a 
cyanine system compound, a phthalocyanine system compound (for subphtalo etc. to be 
included) naphthalo imide system compound and a condensed-ring hydrocarbon system 
compound, a condensation heterocycle system compound, a styryl system compound, a 
coumarin system compound, etc. 

[0106] As for a binder, what can perform detailed patterning in photolithography, printing, etc. 
is [ that what is necessary is just to choose an ingredient which does not quench fluorescence 
fundamentally ] desirable. Moreover, an ingredient which does not receive a damage at the 
time of membrane formation of ITO is desirable. 

[0107] When the optical absorption of a fluorescence ingredient is insufficient, it uses, but 
when there is no need, it is not necessary to use an optical absorption ingredient. Moreover, 
an optical absorption ingredient should just choose an ingredient which does not quench the 
fluorescence of a fluorescence ingredient. 

[0108] The hole impregnation electrode which has the layer which contains a quinolinolato 
metal complex above, As a configuration of the organic compound layer prepared between 
electronic notes telegram poles, the layer of the hole impregnation which contains a tetra- 
arylene diamine derivative from a hole impregnation electrode side, and/or transportability is 
prepared. Although it has mainly explained preparing the luminous layer of a tetra-arylene 
diamine derivative and a quinolinolato metal complex the laminating type which prepares the 
luminous layer which furthermore contains a quinolinolato metal complex, and mixing layer 
type This invention is not what is limited to these. A hole impregnation electrode, As long as it 
considers as the configuration between which the layer containing a quinolinolato metal 
complex was made to be placed between the layers containing a desirable hole impregnation 
transportability compound like a tetra-arylene diamine derivative, about other configurations, 
you may be which thing. 
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[0109] The following can be mentioned as the organic compound except [ that the organic 
compound layer in the configuration of such others can be made to contain ] said, or an 
organic compound which can be used together in the organic compound layer of the 
aforementioned desirable configuration. 

[0110] In this invention, at least one sort chosen from compounds, such as a compound which 
is indicated by JP,63-264692,A, for example, Quinacridone, rubrene, styryl system coloring 
matter, a coumarin, or its derivative, as a fluorescent material which can be used for a 
luminous layer, for example is mentioned. Moreover, a tetra-phenyl butadiene, an anthracene, 
perylene, coronene, a 12-phtalo peri non derivative, etc. are mentioned. Furthermore, the 
phenyl anthracene derivative of JP,8-12600,A, the tetra-aryl ethene derivative of JP,8- 
12969.A, etc. are mentioned. 

[0111] Moreover, as a hole impregnation transportability compound for the layers of hole 
impregnation nature and/or transportability, the third class amines of aromatic series other than 
the various organic compounds indicated by JP.63-295695A JP,2-191694,A, JP.3-792.A, 
etc., for example, the tetra-arylene diamine derivative of a formula (I), a hydrazone derivative, 
a carbazole derivative, a triazole derivative, an imidazole derivative, the oxadiazole derivative 
that has an amino group, the poly thiophene, etc. are mentioned. 
[0112] Moreover, an oxadiazole derivative, a perylene derivative, a pyridine derivative, a 
pyrimidine derivative, a quinoxaline derivative, a diphenyl quinone derivative, a nitration 
fluorene derivative, etc. can be used for the layer of electron injection nature and/or 
transportability. 

[01 13] Although the thickness of the luminous layer in this invention, the thickness of a hole 
impregnation transporting bed, and especially the thickness of an electron injection 
transporting bed are not limited but it changes also with formation approaches, it is usually 
desirable to be referred to as 10-300nm and further 10-200nm especially more preferably 
about 5-500nm about 5-1000nm. 

[0114] What is necessary is just to make them into comparable as the thickness of a luminous 
layer or 1 / about 10 to 10 times, although the thickness of a hole impregnation transporting 
bed and the thickness of an electron injection transporting bed are based on the design of 
recombination / luminescence field. When dividing the impregnation layer and transporting bed 
of an electron or a hole, it is desirable that set an impregnation layer to 1nm or more, and 
especially a transporting bed sets 1nm or more to 20nm or more. About 500nm of about 
1000nm of upper limits of the thickness of the impregnation layer at this time and a 
transporting bed is [ in an impregnation layer ] usually about 500nm more preferably at about 
100nm and a transporting bed. It is also the same as when preparing two layers of 
impregnation transporting beds about such thickness. 

[0115] Moreover, it is desirable to carry out from the thickness equivalent to one layer of 
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molecular layers to under the thickness of an organic compound layer, as for mixed layer 
thickness, it is desirable to specifically be referred to as 1-85nm, and it is desirable to be 
especially referred to as 5-50nm further 5-60nm. 

[01 16] As for an electronic notes telegram pole and a hole impregnation electrode, in this 
invention, it is desirable to form by vapor growth, such as vacuum deposition and a spatter. 
[01 17] Although an electronic notes telegram pole and a hole impregnation electrode can be 
formed with vacuum deposition etc., it is preferably desirable a spatter and to form by DC 
spatter, especially the pulse spatter method further. As power of DC sputtering system, they 
are 0.1 - 10 W/cm2, especially 0.5 - 7 W/cm2 preferably. The range is desirable. As a 
membrane formation rate, they are 0.1-100 nm/min, especially 1 - 30 nm/min preferably. It is 
desirable. 

[01 18] What is necessary is not to limit especially as sputtering gas and just to use inert gas, 
such as Ar, helium, Ne, Kr, and Xe, or these mixed gas. As a pressure at the time of the 
spatter of such sputtering gas, it is usually good at about 0.1-20Pa. 
[01 19] It is desirable to use a vacuum deposition method for the layer which contains a 
quinolinolato metal complex on a hole impregnation electrode, hole impregnation and/or the 
layer of transportability, a luminous layer and electron injection, and/or formation of the layer of 
transportability, since a homogeneous thin film can be formed. When a vacuum deposition 
method is used, an amorphous condition or the diameter of crystal grain is 0.1 micrometers. 
The following (0.001 micrometers of lower limits are usually extent.) homogeneous thin films 
are obtained. The diameter of crystal grain is 0.1 micrometers. If it has exceeded, it will 
become uneven luminescence, driver voltage of a component must be made high, and the 
injection efficiency of a charge will also fall remarkably. 

[0120] Considering as the degree of vacuum of 10 - 4 or less Pa more preferably below 10- 
3Pa (10-5Torr), although especially the conditions of vacuum deposition are not limited, an 
evaporation rate is 0.1 - 1 nm/sec. Considering as extent is desirable. Moreover, it is desirable 
to form each class continuously in a vacuum. If it forms continuously in a vacuum, since it can 
prevent an impurity sticking to the interface of each class, a high property is acquired. 
Moreover, driver voltage of a component can be made low. 

[0121] When using a vacuum deposition method for formation of these each class and making 
one layer contain two or more compounds, it is desirable that carry out temperature control of 
each boat into which the compound was put, and it carries out vapor codeposition according to 
an individual, but after mixing beforehand, you may vapor-deposit, moreover - in addition to 
this - the solution applying methods (a spin coat, a DIP, cast, etc.) and Langmuir Blodgett (LB) 
- law etc. can also be used. It is good also as a configuration which distributes each 
compound in matrix matter, such as a polymer, by the solution applying method. 
[0122] Although the vapor codeposition evaporated from a different source of vacuum 
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evaporationo as the formation approach of the mixing layer in this invention in relation to this is 
desirable, when vapor pressure (evaporating temperature) is comparable or very near, it can 
be made to be able to mix within the same vacuum evaporationo board beforehand, and can 
also vapor-deposit. Although it is more desirable for compounds to mix the mixing layer to 
homogeneity, depending on the case, a compound may exist in island shape. 
[0123] Although the organic EL device of this invention is used as an EL element of a direct- 
current actuation mold, it can usually be alternating-current-driven or pulse driven. Applied 
voltage is usually 2-20V. It considers as extent. 
[0124] 

[Example] Hereafter, the concrete example of this invention is shown and this invention is 
further explained to a detail. 

The glass substrate which has an ITO transparent electrode (hole impregnation electrode) with 
a [example 1] thickness of 100nm was cleaned ultrasonically using neutral detergent, an 
acetone, and ethanol, and it pulled up out of boiling ethanol, dried, it fixed to the substrate 
electrode holder of vacuum evaporationo equipment after UV ozone washing, and 
decompressed to 1x10-6torr. In addition, ITO has the presentation of In2 O3-(90-mol %) Sn02 
(ten-mol %). 

[0125] Subsequently, tris (8-quinolinolato) aluminum (Alq3) was vapor-deposited in thickness 
of 5nm by evaporation rate 0.2 nm/sec. 

[0126] furthermore, N, N, NT, and N' - tetrakis (-m-biphenyl) -1 and 1' -- the - biphenyl -4 and 4' 
- diamine (instantiation compound No.2-1) was vapor-deposited in thickness of 80nm by 
evaporation rate 2 nm/sec, and it considered as the hole impregnation transporting bed. 
[0127] Subsequently, tris (8-quinolinolato) aluminum was vapor-deposited in thickness of 30nm 
by evaporation rate 1 nm/sec, and it considered as the luminous layer (it serves as an electron 
injection transporting bed). 

[0128] Furthermore, it is MgAg (weight ratio 10:1), with a reduced pressure condition 
maintained Evaporation rate 0.2 nm/sec It vapor-deposited in thickness of 200nm, and the 
organic EL device was obtained. This is set to sample No.1. 

[0129] In sample No.1, the layer of tris (8-quinolinolato) aluminum should be formed on the 
hole impregnation electrode, and also sample No.2 were obtained similarly. 
[0130] Moreover, thickness of the layer of the tris (8-quinolinolato) aluminum formed on a hole 
impregnation electrode was set to 20nm, and also sample No.3 were obtained similarly. 
[0131] Furthermore, the layer of 4, 4', and a 4"-tris (-N-(-3-methylphenyl)-N-phenylamino) 
triphenylamine (MTDATA) was formed instead of tris (8-quinolinolato) aluminum on the hole 
impregnation electrode at 40nm thickness, and also sample No.4 were obtained similarly. 
[0132] Moreover, in sample No.1, on the hole impregnation electrode, carried out vapor 
codeposition of tris (8-quinolinolato) aluminum, and 4, 4' and a 4"-tris (-N-(3-methylphenyl)-N- 
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phenylamino) triphenylamine (MTDATA) so that it might become the weight ratio of 60:40, and 
the layer with a thickness of 10nm was formed, and also sample No.5 were obtained similarly. 
[0133] It is 7.5 V.10 mA/cm2 to these sample No.1-No.5. An electrical potential difference is 
impressed on conditions and it is a current A sink, 60 degrees C, and N2 It asked for the half- 
life of the brightness in initial brightness 300 cd/m2 in the ambient atmosphere. A result is 
shown in a table 1 . 
[0134] 

[A table 1] 



[0135] By preparing the layer containing tris (8-quinolinolato) aluminum with a thickness of 
15nm or less on a hole impregnation electrode, thermal resistance improves and a 
luminescence life is prolonged so that clearly from a table 1 . 

[0136] In each of sample No.1-No.5 of the [example 2] example 1 N, N, N', and N' - tetrakis (- 
m-biphenyl) -1 and V - the - biphenyl -4 and 4' - instead of considering as the laminating 
configuration of the hole impregnation transporting bed of - diamine, and the luminous layer of 
tris (8-quinolinolato) aluminum Vapor codeposition of N, N, N\ N'-tetrakis (-m-biphenyl) -1 and 
the 1'-biphenyl -4, and 4-diamine and tris (8-quinolinolato) aluminum is carried out so that it 
may become the weight ratio of 50:50. It considered as the mixing layer type luminous layer of 
50nm thickness, and further, formed the electron injection transporting bed of tris (8- 
quinolinolato) aluminum in 30nm thickness by vacuum evaporationo on this, and the electronic 
notes telegram pole was formed on this, and also the sample of an organic EL device was 
obtained similarly. These are set to sample No.21-No.25 according to sample No.1-No.5 of an 
example 1 . 

[0137] The property was investigated like the example 1 to these sample No.21-No.25. A result 
is shown in a table 2. 
[0138] 
[A table 2] 
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[0139] By preparing the layer containing tris (8-quinolinblato) aluminum with a thickness of 
15nm or less on a hole impregnation electrode, thermal resistance improves and a 
luminescence life is prolonged so that clearly from a table 2. 
[0140] In 1 and 5 sample No. of the [example 3] example 1 - to a hole impregnation 
transporting bed N, N, N', and N' - tetrakis (-m-biphenyl) -1 and 1' - the - biphenyl -4 and 4' - 
instead of using - diamine Instantiation compound No.5-2, 5-3, 5-10, 5-12, 6-1, 6-2, and 6-3 
were used, respectively, and also sample No.31-44 of an organic EL device were obtained 
similarly, the place which investigated the property like the example 1 about these samples - 
the configuration - responding - sample No. of an example 1 - the good result equivalent to 1 
and 5 was shown. 

[0141] In sample No.21 of the [example 4] example 2, and No.25 a mixing layer type luminous 
layer -- N, N, N', and N' - tetrakis (-m-biphenyl) -1 and 1' -- the - biphenyl -4 and 4' - instead of 
using - diamine Instantiation compound No.5-2, 5-3, 5-10, 5-12, 6-1, 6-2, and 6-3 were used, 
respectively, and also sample No.51-64 of an organic EL device were obtained similarly. When 
the property was investigated like the example 1 about these samples, according to the 
configuration, the good result equivalent to sample No.21 of an example 2 was shown. 
[0142] In the sample of this invention of the [example 5] examples 1-4, when IZO was used 
instead of using ITO for a transparent electrode, the good result equivalent to the sample of 
this invention of examples 1-4 was obtained. 

[0143] In addition, IZO has the presentation of In2 03-(95-mol %) Sn02 (five-mol %). 
[0144] In sample No.1 of the [example 6] example 1, the ITO transparent electrode was formed 
in the predetermined pattern, and organic layers, such as a luminous layer, were formed like 
sample No.1 of an example 1 . Subsequently, the electronic notes telegram pole of an example 
1 is formed in a predetermined pattern, a glass closure plate is formed on it, and it is 1 pixel 
300x300 micrometers. The organic electroluminescence display of 256x64 dots was produced. 

[0145] Matrix actuation of the obtained organic electroluminescence display was carried out so 
that it might become an example 1 and the same luminescence conditions, and the condition 
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of each pixel was observed by viewing. The actuation circuit used at this time was what (it 
becomes touch-down potential) connects a hole impregnation electrode to an actuation power- 
source side at the time of actuation, and connects a hole impregnation electrode to the earth 
side at the time of un-driving. 

[0146] Consequently, although driven by 1 / 64 duty actuation for total 1000 hours, abnormality 

luminescence was not able to be checked in the meantime. 

[0147] 

[Effect of the Invention] Since the quinolinolato metal complex excellent in thermal resistance 
is used according to this invention, both thermal resistance improves as if the adhesion of a 
hole impregnation electrode and the layer containing a hole impregnation transportability 
compound improves, and a luminescence life becomes long. 

[0148] Moreover, the charge phenomenon of the charge after actuation (electron) can be 
prevented, and abnormality luminescence can be prevented. 



[Translation done.] 
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[0113] According to the invention, the thickness of each 

5 of the light emitting layer, the hole injection transporting 
layer, and the electron injection transporting layer is not 
specified and may differ depending on the method of forming 
them, while it is normally preferred that the thickness is 
about in the range from 5 ran to 1000 nm, more preferably 

10 from 5 nm to 500 nm, particularly preferably about from 10 
nm to 300 nm, even more preferably from 10 nm to 200 nm. 
[0114] The thickness of the hole injection transporting 

layer and the thickness of the electron injection 
transporting layer depend on the design of the 

15 recombination/light emitting region, and the thickness may 
be about the same as that of the light emitting layer or 
about 1/10 to 10 times as large. If the injection layer and 
the transporting layer are provided separately for electrons 
or holes, the injection layer is preferably at least 1 nm, 

20 the transporting layer is preferably at least 1 nm, more 
preferably about 20 nm. At the time, the upper limit for 
the thickness of the injection layer is about 500 nm and the 
upper limit for the thickness of the transporting layer is 
about 1000 nm, more preferably about 500 nm. The same 

25 applies to the thickness when two such injection 
transporting layers are provided. 

[0115] The thickness of the mixture layer is preferably 



1 



at least thickness corresponding to a single molecular layer 
and less than the thickness of the organic compound layer. 
More specifically, the thickness is preferably from 1 nm to 
85 nm, more preferably from 5 nm to 60 nm, even more 
5 preferably from 5 nm to 50 nm. 

. . .omitted. . . 
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*? 4 b < B5 0 m Q • an, #(C3 0 n Q • cmWT, § 6 
Ktt 1 0 /T2 Q • cnetTT**. ^©TRBfiti UTBlSfc: 
WIR3ftafc©Ttt&li>#, A l©itiSKT&£3~4 

JfgjfiSi UTB, A 1 *fc»A 1 fc<fcC*SS&JS©£ 

isWJKmns. so 
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[0099] mmmwsa* m*wM*mm 

«>, -mX±.V>m t ttlii «fc < , *?* 0 < « 5 0 nmK 
±, 36K10 0nm(a±36S*f*U^. 

[oioo] mmmMcmicMmzft^-hK 
wn^b¥nwtf®zm^z>. *fc. mmcu. 

[0101] *9-7^;P*-H{c«, **** < *7l< 

[ o i o 2 ] *fc. e L*T*m^m*aQft»#*iRjR 

•*-&<»: 5 ftJSftfi©*!***? 

-£ffll>ft«, ^©Bfcfct*- ^©3>h^^ bfcft 

[o i o 3 1 *fc. mmmmoz^mmmm 

[0104] mm&y -f E Lf&ft©7fc£ 

®JKU, ®7^Mi*©m^^6^^W3#*Ci 

■c, «3ee©^Bft*tT5fe©t?*s^ ffl^ior 
b, /-w>#-, *»jR*m©=o*6»fiS 

[0105] mmmt. m*mamjt&?im*m 
i^o^m^tnm< , e ^^mmmm^c 

JRfb^ft • 7*OS/7->«fb^ft (^7if09fe# 

ts) % VmitG® ■ »^SKffc*3R5R{b^» 

<b^^*ffl^nBJ:^o 

[0106] y^>y-BS*«K»3e*m*Ua:^«fc 

^ &tm*3i^»*a < . ^ * b v y=? •? 4 - • iwm 
•vm&u*%~~sy&w&&ttb<r>im*b^. 

[0107] *i»R*m». s**m©*««*Ja»3 «c 

[ 0 1 0 8 ] ElhK*H,»Ttt. t^'j^^m* 

dW-rajBiwrs^-^ffiAwsi. «-^aA«*i 

©WK:a»»6n4#BMt^»)i©«WE4 0T. 

z*~m\ts*v/zitimmmm*:m-}. 3 etc 
^7', is^T-v^rv-uy^rs.ymmwt^^') 
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5gsnsfc©-cBft<, &-)i'&xnmt> mb<a 
fh77'j-u>y7 5 ymmwoa 5ft*-*&A«* 

[oio9] c©j; -5 t^omommc^mmt^ 

coiio] -frmmb^x, mm^m^^ctifix 
zzmM'sit lxix, mm mmm 3 -2 646 

^$tf6n%. 3 6KB. $B8¥8 - 1 2 6 0 0 

W7*.s.bT>hwsW»#> wwvs- 1 29 6 

9-^©t=- h 57 y-jn^^i^ if(f 6>ns. 
[0 1 1 1 ] *fc* ^-^aAtt*id:^VS?c«^14 

- 2 9 5 6 9 5^fR. #^¥2 - 1 9 1 6 9 4^ 

% ®m¥3-^9 2^&mmlc^£M2ftx^2>mm 

mt£M, m*.ti& ( I ) ©r F7T'J-l/>y75> 

[o i i 2 1 *fc, «m^tt*«fcv/*feBiiastt© 
yy>RiHfc ty$^>s§2gft. 

[0113] *^{c*j^s^»©«S. 

nr. »fiS*j*K«fc^r«>*a:4*J, » 5~ioo 

OnroflJg. J:9»*U<B5^5 00rn©K, fiKlO 
-3 0 0 ran. S &KB 1 0 ~2 0 0 nmirS C t tiffit 

[0 114] ^-;uaAM^©J»343d:OWaA^ 

»©wsii5fga«>b<«i/i o~i ofgsairn 

tfj:^. ^fcU<B*-rt>©. &*©&AB£f&j£@ 
*$H*S8tett. &AB B 1 nmfcLk. tft£JI»lm£( 
_L ^K2 0nmfcU:<fcrS©:W*U>. C©££©& 

ab, wmmomzomtt, am. mxmxb oom 
mm, «fco»*o<ttioonnea, wswnooo 



10-233288 

62 

rmgg. J:D*?*b<tt5 0 0™fgarc**. t©J:5 

[0 1 1 5] *fc. »£J1©»3«. $3*SMi«:ffl3 

$0<. HffcWKtt 1^8 5 m&rSC&#ff*l/<, 
36KB5~6 0nm. *$(CB5~5 0 nmif^C tifift 

[0116] *«!K*«,»r. trraA*K*«fca t *- 
[0117] imsi, *-*aAtww«iBiiffi* 

(CttDC^? ttK^^^"C9*ffiKJ:0J(iia 
t5CiW*lt,». DCX*9*fat©*fr£l/C 
B. ffSKBO. l~10W/on J . ftfcO. 5~7 
W/cm 1 ©IHffljWff S U>. fifcKU-hiUTB. jff* 
t«< {JO . 1 ~ 1 0 0 nm/min . sjtK 1 ~- 3 0 nm/min 

[0 118] *'<v *mtbXtmiClBM*Zt>®~C 
Bft<. Ar, He, Ne, Kr, Xe%©*ffitt# 

*sc»Bcn6©«£#**ffl^ntfJ:t\i t©<fc 

'ittXXv anSKfcWSEKjiOTTB. 
«mo. l~2 0PaSatc 

[0119] *-^&A*®±K*y h£)Si§# 

mtm*5 £ twrmAfc <t # /* fc«*s3SB:©JB©j&* 

KB. ^K«c»gl*»»lST?*SC i3&>6Jt^j»ffi*ffl 

7 T 2^*fcW#JltfcS#0 . UbKT (« t 
REHSB0 . 0 0 1 Mm m&XihZ. ) ©*««:»«*«» 
6*l£o *S«tS*«0. 1 Mm *SKH5i, 
«c«*i ft 0 . *f©IB»«ffi*W < 0 ft wnBft 6 ft 

< ft f) . m#©£A$m^ u < ffir-r a . 

[0120] J|ffi«»©*fftt«FKR5e3tl*(,>*l, 1 
0" 3 Pa( 1 0- s Torr) OT. L< B 1 O-'PaW 

T©X^SE i 0 . ftttBKtt 0 . 1 ~ 1 nrn/sec i 

i4W#e>ni»o jR*©K«WH*ffi<r*c£# 

[0121] cn6»Ji©JI5Jt!EK:J^»ffi*ffl(r>SJ» 

^K*ji»r, ij»KWR©4fc^»**ffs**»^. <b 
+ *M90 . ^>^5^T • ^a^*^ h (LB) ffift 
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#H¥10-2 3 3 28 8 
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[0122] cntcwijiOT, *miti!ttzmGm<D 
mmtbxte. mteZMMmzmMzuzm* 

srKSsnjjtefctt. ^mommx- mxm&z&x 

[0123] $&8®#«ftE L**tt. ffl^> ffiftlBtt 
ffl©EL*?&t/08H6tl**», £i«B»*fcB'-W 10 

*Kirrac hi»iwew\ anr. 2-20 

[0 124] 

imnm 1 ] j»s 1 0 0 nm© 1 Tommmm (tf-^a 

1 x 1 0- 6 torr£-C-<lSEUc. 20 
ftfc. ITOttln, O, (9 0^%) - SnO 

, ( i o*)i%) ©»js%wrstor**. 

[0 12 5]^>T, hU^ 7)1 
5^fA (AU3) 411310. 2nin/sect?5 

[0 12 6] 3 N. N, N' , N' -rh5+X 
(-m- - 1 , 1' -e7i^.;l/-4, 

4- -^tsx^ono. 2-i)*««aa 

2nm/s e ct8 0 nmOWSfcaSSU #-;l/ftAlft38 
Jgi Lfc. 30 

[oi2 7]^r, hyx (8-*^';>5h) 

S^ASrl&iSIKlm/s e CC3 0 nm©«S{t?£#* 



[0 12 8] SfciC. «Etfl**fih>fc**. MgAe 
m&ik 10:1) Zmmm&O . 2 nio/sec -C2 0 0 

Mo. liTSo 

[0 1 2 9] H->^No. lK*rt»t 4 
@±{Ch y* 7;U5~^A©Ji£ 

b % u 4>© i -r 5 lafrttiaittfc b xv y n 0 . 
[oi3o]*fc, ^-^mxmmi.mf&ti v y * 

(8- + ^y^-7h) 7Jt'5.=-'?A©Jf©J¥3£2 0niii 

[013133 6Ktt, *-;I/aA«S±K h U * ( 8 
-+/'J/7f) 7^3~tfA©#*>9K:4. 4* , 
4" -by* (-N- (-3-^**7*-*) -N- 
7x^7^) F 'J7s-Jl'7S> (MTDATA) 
©B£4 OnMfcBl&tZteMmmiCbXyyzfJVN 
o. 4£f#fc. 

[0 13 2] */c v if>^Mo. lK&bvt. 

aA^5±ich yx (8-*^ y ^5 h) t;U5-«5a 

i4, 4' , 4" -hyx (-N- (3-y^;U7*- 
;l<) -N-7*^rS^) hy7*~JV73> (MT 
DATA) ££6 0 : 4 0 ©MJttfc* J: 5K38!» 
1 Onm©/? 3©®4f^^«^»PlfiliCU-C'y-> 

[0 1 3 3] C*l6©-y->^No. l~No. 
U 7. 5V- lOmA/cni 1 ©^#"C«E*EP»nLT 

«***u eo-c. n 2 mmnmtx. wmm&so 
o c d/rtx(Dmm<Dmnz*&tc 0 1 
<r. 

[0 134] 
[«13 



i 



No. ft** iftS (nm) ffiffi) 



1 Alq3 
2 

3 Alq3 

4 MTDATA 

5 Alq3(60)+im)ATA(40) 



[0 1 3 5 3 mifrhWhftKZSlt. 1 5nmBTF 
©h <JX M 7^3 

)■% * - ;vftA«fti:K:» w -5 c <b R J: -d TW$H4#fa 

[0 1 3 6 3 [Jt*fl2] Wfc«l©f->^No. 1 
-No. 5©&*K*J<r>T, N, N. N" , N' -f"h 
5+X(-m-t7s^) -1, 1' -fcT7x^;U- 



5 


2000 




500 


20 




40 


350 


10 


1500 



4, 4' -y7 5>©*-MAiiIiF^ (8- 
N, N. N' , N' --=rf»7*X (-m- 

wx^i/) - 1 . r -t7*-;i/-4. 4' 
$>£Mjx(8-*^y^h) r^5^^Ai%5 

0 : 5 0©fi«t£&-5«fc5«:£a»U 5 0nrr#©*I 
50 ^lM^©«*liU S6tCC©±Khy* (8- 



10-233288 



*S y h ) r;l/2 A©«WJfc§)f £ 3 0 nm 
>^No. 2 1~No. 2 5£f£„ * 



* [0 13 7] tfte>©-y->7VUNo. 2 l~No. 25 

2{c^-r„ 

[0 138] 
[«2] 

2 



No. 


It-m S3 (n») 


m 
(mm 


2 1 


Alq3 


5 


3000 


22 






850 


23 


Alq3 


20 




24 


MTDATA 


40 


800 


25 


Alq3(S0)+KIDATA(40) 


10 


2500 . 



[0 13 9] a2*»6fW6*>a«t5iC. 1 5nmWT 
©h y* (8-+y'J^7 h) 7Jl>3--5A4£*tf* 

[0 140] [Wi«3] WfcWlO^^No. 

1. 5m>t, tf-^&JJfrSWC, N, N, N' , 
N" h^** (-m-t^x-AO - 1. 1' -tf 
7*~;l>-4, 4' -5^r5>*fflU**toDK. 0ft* 
MNo. 5-2. 5-3, 5-10. 5-12, 6 

-l, 6-2, 6-3**ti?hmi<>2>&M*mmicb 

tt«EL*W>^No. 3 1~4 4*f#fc„ £ 

0. 1, 5 tPJ*OA#fft*S**^0^. 

[0 14 1] [901014] KSWW2©f>^No. 2 

1, No. 2 5K*>^ «£»*^©IS#lifcN. 
N, N' , N' -T-Yv** (-m-W - 
1, 1' -h'7*~;U-4, 4' -J>7 3>*ffll>5*» 
feUfc. «^5No. 5-2, 5-3, 5-10. 
5-12, 6-1, 6-2, B-3**tl*ftm>SK 
MJ^(C0T^EL^©-y->7 p ;l'No. 5 1-6 

[0142] [$mm$] w&w i~4©*^©i?-> 

0£fflUfc£C*>, HliMl~4©*^©-9->^;U<b 



[0143]fcfc. IZOtt. I n 2 0 3 (95^;U 

%) - s n o 2 (5 *;wo ©ftifcfcw-r a fc©T?* 

20 £„ 

[0 144] [wwne] wi«i©*>^*No. i 

KMvC, I TO»W«i%9fSE©^f->K»RSU. 
HSflfflllO^^No. l£H8Kt/t$6#l*9©*r 
WiSJ&SOfc. ^»TSS»W 1 ©M^aAWi^WiE 

B3it3 0 0 x 3 0 0 urn f, 2 5 6X64 H? b©W*i 
EL*** X^HtfJHUfc. 
[0 145] fcfcftfc^EL^-f^U-ffclSJSWl 

30 3R©ttJi8%BatcJ:DiSSOfc. £©£tflft>fcE»lil 

(«ilWI{ft£&4> k©r&ofc„ 
[ o 1 4 6 ] -e©igm, i /6 47^-7^ fiatr?. m 
#100 0B#ra»fjUt#, *©ra^«»*J*«aBr* 

[0 147] 

[»W©«»3 *»>HKJ:ntf 1 BUtttcflMifc+^y 

40 -;i/aMfta»<t^»%*WT*)i4©««tt*»ifti±-r 

[0148]**:. K*«©1t«f («^) ©* + -5>3i 



